Background. We have previously reported that men who look older than their contemporaries have a significantly higher risk for myocardial infarction. The purpose of this study was to investigate whether persons with pronounced aging signs such as graying of hair, baldness, or facial wrinkles are prone to a shorter life span compared to their contemporaries.
H AIR graying, baldness, and degree of facial wrinkles are prominent characteristics of the aging process in humans. It could be questioned if these signs of aging also reflect aging processes of the whole organism, in particular the extent of atherosclerosis. If this is the case, it may be postulated that elderly looking persons have a shorter life span than others with the same chronological age.
We have previously reported that the above mentioned signs of aging were significantly correlated with development of myocardial infarction in men even after statistical control for the most important established cardiovascular risk factors (1) . In addition, Herrera and colleagues, using data from the Framingham Study, have reported that the progression of baldness was significantly associated with coronary heart disease and all-cause mortality in men (2) .
The present study was undertaken to test whether the degree of gray hair, baldness, facial wrinkles, and arcus senilis-a line of opacity close to the border of the corneaafter adjustment for age is predictive of a shorter life span. Thus, the study is purely descriptive and therefore no covariates other than age have been included in the analysis.
MATERIALS AND METHODS
Participants.-The Copenhagen City Heart Study is a prospective cardiovascular population study comprising a random sample of 20,000 men and women 20 years and older (3) . In 1976-78 the participants were invited to a health examination at The National University Hospital in Copenhagen. The overall participation rate was 74%. The present analysis comprises 13,359 persons (7,270 women and 6,089 men) 30-79 years old.
The information about deaths was obtained from the Danish National Population Register, which is almost 100% complete, as all Danish citizens can be followed by means of a Civil Registration System number.
The number of deaths during the 16 years of follow-up was 3,939 (1,656 women and 2,283 men). The distribution of participants and number of deaths by age and sex is shown in Table 1 .
Examination procedures.-Established procedures and examinations for cardiovascular epidemiology surveys were employed (4) . In addition, we added examination of four aging variables: gray hair, baldness, facial wrinkles, and arcus senilis. The assessment of aging variables was performed in 1976-78 by trained laboratory technicians who were unaware of the subjects' age and disease profile. However, we were not able to assess each of the aging variables in a blind fashion. Men and women were examined in a similar way. Prevalence data of aging variables in our total study population have been published previously (1, 3) .
The extent of gray hair was described as (a) no gray hairs; (b) few gray hairs; (c) moderate gray hairs; or (d) completely gray/white hair. We have previously published findings that, after the age of 50, humans are seldom without gray hair. At this age, around 50% of men and 30% of women are moderately or totally gray haired. As up to 25% of women dye their hair, it is impossible to investigate differences in the extent of gray hair between the sexes (1,3). It was not possible for us to evaluate axillary hair color, as the majority of Copenhagen women remove underarm hair.
The extent of baldness was described in the frontoparietal region as (a) no bald triangle; (b) bald triangle but >3 cm in front of ear; or (c) bald triangle but <3 cm in front of ear. The baldness was also described in the crown-top region as (a) thick hair; (b) partly thin hair; (c) bald spot, or (d) bald top and front. This assessment was based on Hamilton's classification (5) and modified by us (1,3). As expected we found a marked difference between the sexes: men lose their hair, but women keep it. At the age of 50 years around 25% of men, but no women, have a bald top (1, 3) .
The extent of facial wrinkles in the crow's-foot area, lateral to the canthus of the right eye, was described as (a) no wrinkles; (b) one to three shallow wrinkles less than 1.5 cm in length; (c) one to six shallow wrinkles less than 3 cm in length; (d) several prominent wrinkles not more than 4 cm in length plus shallow wrinkles; (e) several prominent wrinkles more than 4 cm in length plus shallow wrinkles. This classification is a minor modification of Daniell's (6). The extent of prominent wrinkles increases by age in both sexes, although at a somewhat faster rate for men (1, 3) .
The arcus senilis was described as (a) no arcus, (b) half arcus, or (c) complete arcus in the right eye. The extent of arcus increases by age and again at a somewhat faster rate for men. Approximately 25% of men and 15% of women 50 years of age have a half or complete arcus senilis (3). Statistics.-The subject of the analysis was the hazard or instantaneous rate of death. We have used the Cox regression model for proportional hazards (7) . The period of observation was counted from the date of the initial examination until the person had survived for 16 years or-if died before-until the date of death. Separate analyses were performed for men and women.
As the purpose of the analysis was to examine whether the aging variables are predictors of death, we have analyzed the relation between each variable and the death hazard separately using age as the only covariable (8) . To investigate whether the extent of prediction changes with age, an interaction term (Variable X Age) was included in a separate analysis. Table 2 shows the association between the extent of graying of the hair and the mortality expressed as percentage of deaths during 16 years of follow-up by sex and age groups.
RESULTS

Gray hair.-
For women, the Cox analysis showed no significant difference in mortality rates across the different categories of hair-graying.
For men, there was no difference in mortality between those with few, moderate, or totally gray hair irrespective of age, but men with no gray hair had a slightly but significantly lower mortality than the rest. The relative risk was .81, 95% CI .67-.98; p < .05. Although this trend was statistically significant, its impact on the population was limited as the percentage of men 50 years and older with no gray hair was small: 50-59 yrs old: 6%, 60-69 yrs old: 2%, 70-79 yrs old: 1% (1,3) .
Baldness.- Table 3 and 4 show, respectively, the extent of frontoparietal and crown-top baldness and the mortality by sex and age groups in the Copenhagen City Heart Study population.
For both sexes the Cox regression models showed no significant correlation between the extent of frontal and crown-top baldness and mortality. Wrinkles.- Table 5 shows the extent of facial wrinkles (crow's feet) and the mortality by sex and age-groups.
For both sexes, the Cox regression analysis showed no significant correlation between facial wrinkles and mortality.
Arcus senilis.- Table 6 shows the extent of arcus senilis and the mortality by sex and age groups. For women, we found a significant correlation between arcus senilis and mortality (p < .01). In comparison with women without an arcus senilis, the relative risk among those with a half arcus was 1.13; 95% CI 1.00-1.46 and with a complete arcus 1.25; 95% CI 1.08-1.46.
In men, the same tendency was observed, although the correlation was not statistically significant (p = .15).
DISCUSSION
In general, we found no correlation between the extent of graying of the hair, baldness, facial wrinkles, and longevity in a large random sample of men and women 30-79 years of age living in Copenhagen. Thus, persons who look older than their contemporaries seem to have the same life span.
The only exception to this conclusion regards a small fraction of men without any gray hair, who seem to have a significantly lower mortality.
In a previous analysis of the same three aging variables, we found that, in addition to established coronary risk factors, graying of the hair, baldness, and facial wrinkles were significantly correlated to the risk of myocardial infarction in men, but not in women (1).
Lasker and Kaplan (9) have found an association of gray hair and mortality in 480 Mexicans examined in 1948; they stated, however, that "the observed relationship may not generally be true." Our study could not confirm their findings.
With regard to baldness, Herrera et al. (2), reporting data from the Framingham Study, found no correlation between the extent of baldness in men and all-cause mortality. This is in line with our results. However, in the Framingham Study the extent of baldness was assessed twice with 6 years apart. When the progression of baldness was analyzed with respect to all-cause mortality, men with a rapid pro- gression were found to have a 2.4 higher risk of death than those with slight or moderate progression. We found a significant correlation between arcus senilis and longevity, but only in women. A similar but not significant tendency was found among men. Several studies have shown an association between arcus senilis and ischemic heart disease. Chambless et al. (10) have found that in men under 50 years of age, arcus senilis is a predictor of coronary heart disease, whereas no conclusions could be drawn for women. Thus, the available data suggest that arcus senilis is a predictor of coronary heart disease and all-cause mortality, although we found the latter correlation only significant in women. We have no good explanation for the discrepancy between the sexes and suggest further studies.
In recent years there has been an increasing interest in the aging process, particularly in factors that may postpone it. Although model diseases of premature aging such as Werners syndrome (11) have been known for decades, only recently the genes involved have been identified (12) . We had expected to find a correlation between the degree of hair graying, baldness, facial wrinkles, and longevity, but we were not able to demonstrate this in our analysis based on cross-sectional assessment. If further studies based on follow-up examinations demonstrate that persons with a rapid progression of aging signs are prone to a shorter lifespan, then we have to seek for environmental and genetic factors that eventually could be modified and thus prevent premature death.
